. Torsion angle values in the Dpo4 BP-2 complex crystal structure (9) , after 250 ps equilibration, and after remodeling. γ of AAF-dG was adjusted to 33.1º from 48.7º to relieve collisions between sugar and acetyl. ‡ Cγ-Cδ-Cε-Nζ of Dpo4 Leu78 was adjusted to 60.5º from 276.5º to relieve collisions with AAF. Table S3 . Atom and topology types, partial charges and added force field parameters for AAFdG. * The C1′-exo pseudorotation domain is centered at P = 126 ± 18º. O4′-endo is centered at 90 ± 18º; C2′-endo is centered at 162 ± 18º (10). 
99.60% syn-dGTP anti1 (AAF-dG)N2-H21…O6(dGTP 90.78% a Hydrogen bonds are specified in the format (A)B-C…D(E), where A, B, C, D, and E are names of the donor residue, donor atom, hydrogen atom, acceptor atom, and acceptor residue, respectively. b Criterion for hydrogen bond occupancy is: heavy-to-heavy atom distance ≤ 3.4 Å, 135° ≤ heavy atom-hydrogen-heavy atom angle ≤ 180°. Shaded region denotes bifurcated/branched hydrogen bond and is treated as one bond. 
76.28% (Arg331)Nη2-Hη21…O2P(AAF-dG) 37.58% (Arg331)Nε-Hε…O1P(AAF-dG)
1.28% 27.55% (Thr250)Oγ1-Hγ1…O3′(AAF-dG)
13.85% (Arg331)Nη2-Hη21…O1P(AAF-dG)
1.15% (Arg331)Nη2-Hη21… O2P(AAF-dG) 97.50% (Arg331)Nε-Hε…O2P(AAF-dG) 10.60% a Hydrogen bonds are specified in the format (A)B-C…D(E), where A, B, C, D, and E are names of the donor residue, donor atom, hydrogen atom, acceptor atom, and acceptor residue, respectively. b Criterion for hydrogen bond occupancy is: heavy-to-heavy atom distance ≤ 3.4 Å and 135° ≤ heavy atom-hydrogen-heavy atom angle ≤ 180°. Shaded region denotes bifurcated/branched hydrogen bond. 
syn-GTP anti1
(Lys159)Nζ-Hζ3…O3γ(dGTP) 15.33% a Hydrogen bonds are specified in the format (A)B-C…D(E), where A, B, C, D, and E are names of the donor residue, donor atom, hydrogen atom, acceptor atom, and acceptor residue, respectively. b Criterion for hydrogen bond occupancy is: heavy-to-heavy atom distance ≤ 3.4 Å and 135° ≤ heavy atom-hydrogen-heavy atom angle ≤ 180°. Shaded region denotes bifurcated/branched hydrogen bond. 
